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MELT-SPINNING APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a melt-spinning appa 

ratus for producing syhthetic ?bers. More particularly, 
the present invention relates to a melt-spinning appara 
tus which is usable for producing synthetic ?bers from 
a single polymer component or a plurality of polymer 
components. Still more particularly, the present inven 
tion relates to a melt-spinning apparatus for producing 
synthetic ?bers, in which apparatus at least one melt 
spinning pack having at least one polymer melt inlet can 
be connected to a beam block for holding the melt-spin 
ning pack while protecting the polymer melt inlet from 
damage, and a polymer melt passage from at least one 
polymer melter to the melt-spinning pack can be easily 
cleaned. 

2. Description of the Related Art 
It is known that a conventional melt-spinning appara 

tus for producing synthetic ?bers includes a melter in 
which polymer chips are melted and from which the 
polymer melt is extruded, a metering pumps into which 
the extruded polymer melt is distributed through a con 
duit, a pump block to which the metering pump and the 
conduit are connected, a conduit for introducing the 
metered polymer melt into a melt-spinning pack, a heat 
ing box for heating the conduits and pack at a desired 
temperature, and a housing for containing therein the 
above-mentioned pump block, heating box, and melt 
spinning pack. The above-mentioned elements con 
tained in the housing are directly or indirectly heated to 
a desired temperature by heating liquid or heating 
vapor contained in the heating box. 

Recently, many different types of synthetic ?bers are 
demanded and produced in small amounts. Also, special 
types of ?bers, having special properties, for example, 
special blended polymer ?bers or composite ?bers, are 
demanded. In order to respond to the various demands, 
apparatus for producing the synthetic ?bers should be 
able to be easily used for various purposes. When the 
type of the polymer to be fed into the melt-spinning 
apparatus is changed, it is sometimes necessary to com 
pletely clean out the passages of the polymer melt be 
fore a different type of polymer is fed thereinto. 

In a conventional melt-spinning apparatus, sometimes 
the passages of the polymer melt from the polymer 
melter to the melt-spinning pack are ?xed completely or 
partly non-detachably to the heating box. Otherwise, 
the melt-spinning apparatus has a complicated structure 
and it is dif?cult to detach and assemble the apparatus 
on site. Accordingly, the polymer melt passages are 
usually cleaned out by diluting and replacing the re 
maining polymer melt in the passages by another poly 
mer melt. This cleaning process entails a large amount 
of the polymer and long period of time, decreasing the 
operational efficiency of the apparatus and increasing 
the cost of the resultant products. 

In the structure of a conventional melt-spinning appa 
ratus, the melt-spinning pack is inserted into a heating 
box type housing from the top or bottom thereof. This 
type of melt-spinning apparatus is disclosed in Japanese 
Examined Patent Publication (Kokoku) Nos. '51-27772, 
47-17727, 52-17127, and 43-8974. 

Recently, a new type of melt-spinning pack which is 
capable of producing a plurality of ?lament yarns has 
been developed. This type of melt-spinning pack is a 
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large size or is very long. This large or long melt-spin 
ning pack cannot be set into the heating-box type hous 
ing by human operators alone, but requires a special 
machine. 

In a special type of melt-spinning apparatus for pro 
ducing synthetic composite ?bers consisting of a plural 
ity of different polymers, the melt-spinning pack has a 
large height. This type of melt-spinning pack also can be 
set into the housing only by machine power. 
Machine power is used for setting the melt-spinning 

pack for other reasons as well, for example, a desire to 
reduce the heavy manual labor of the workers. 

In a usual setting operation for the melt-spinning 
pack, the pack is preliminarily heated to a slightly 
higher temperature than the desired spinning tempera 
ture within a heater, is removed from the heater just 
before the insertion operation, and is then set into the 
heating-box type housing. In order to start the melt 
spinning operation as soon as possible after the setting 
operation is completed, it is necessary to make the de 
crease of the temperature of the melt-spinning pack 
during the setting operation as small as possible. For this 
purpose, the setting operation should be completed as 
fast as possible by using machine power. 
As shown in Japanese Examined Patent Publication 

(Kokoku) No. 43-8974, a melt-spinning pack having a 
polymer melt inlet located on a side surface of the pack 
is combined with a polymer melt outlet formed on an 
inside side surface of a pack receiving-chamber in such 
a manner that the polymer melt inlet of the melt-spin 
ning pack is ?uidtightly connected to the polymer melt 
outlet of the pack receiving-chamber. The ?uidtight 
connection is usually attained by placing a gasket be 
tween the polymer melt inlet and outlet. In the setting 
operation, the gasket is usually placed around the poly 
mer melt inlet of the melt-spinning pack, and the melt 
spinning pack is inserted upward into the pack receiv 
ing-chamber. It is important that the setting operation 
be carried out as fast as possible while protecting the the 
polymer melt inlet from undesirable contact with the 
inside side surface of the pack receiving-chamber even 
when the setting operation is carried out by machine 
power. Also, it is important that the polymer melt inlet 
of the melt-spinning pack be precisely positioned on and 
fluidtightly connected to the polymer melt-outlet of the 
pack receiving-chamber, without undesirable removal, 
slippage, or damage of the polymer melt inlet, by press 
ing or pushing the inserted melt-spinning pack toward 
the inside side surface of the pack receiving-chamber. 
Furthermore, it is important that the melt-spinning pack 
can be easily detached from the pack receiving-cham 
ber. Still further, it is important that even if the setting 
operation is carried out by nonskilled manpower, the 
operation can be easily carried out without difficulty. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
melt-spinning apparatus in which a melt-spinning pack 
can be set from below and detached from below. 
Another object of the present invention is to provide 

a melt-spinning apparatus in which passage of a poly 
mer melt to be melt spun from a polymer melter to a 
melt-spinning pack can be easily disassembled and 
cleaned. 

Still another object of the present invention is to 
provide a melt-spinning apparatus in which a beam 
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block for holding a melt-spinning pack is detachably set 
in a housing having a heating box. 
A further object of the present invention is to provide 

a melt-spinning apparatus adequate for producing not 
only a simple component ?lament yarn but also a multi 
ple component ?lament yarn. 
The above-mentioned objects can be attained by the 

melt-spinning apparatus of the present invention, which 
includes (A) a polymer melter; (B) a housing including 
a heating box having a ceiling cover which is detach 
able from the housing and a bottom having an opening; 
(C) a beam block, for holding a melt-spinning pack 
detachably set to the housing and comprising a head 
portion thereof and a pair of longitudinal side walls 
extending from the head portion of the beam block to 
form a cavity, one of the longitudinal side walls having 
a polymer melt outlet opening at the inside surface 
thereof; (D) a polymer melt passage system extending 
from the polymer melter to the polymer melt outlet 
through the housing and the beam block; (E) a melt 
spinning pack arranged below the beam block within 
the housing and having a head projection inserted up 
ward into the cavity of the beam block and detachably 
set to the beam block, the head projection having a pair 
of longitudinal side surfaces opposite to each other, one 
of which surfaces is provided with a polymer melt inlet 
facing the polymer melt outlet of' the beam block; and 
(F) ?xing means for detachably ?xing the melt-spinning 

" pack to the beam block, comprising a pushing member 
inserted from the outside of the housing toward the 
cavity of the'beam block, which pushing member 

‘ pushes the head projection against the longitudinal side 
_ wall having the polymer melt outlet of the beam block 
to connect the polymer melt inlet of the head projection 
to the polymer melt outlet of the beam block. 

In the apparatus of the present invention, the other 
longitudinal side surface of the head projection is pref 
erably provided with a concavity. When the pushing 

. member is inserted into the concavity, the melt-spinning 
': pack can be ?rmly ?xed to the beam block. 

Also, the pushing member can be engaged with the 
other longitudinal side wall of the beam block prefera 
bly in a screw-tapped hole engagement so as to absorb 
the reaction force against the pushing force applied to 
the pushing member by the other longitudinal side wall 
of the beam block. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal cross-sectional view of an 
embodiment of the melt-spinning apparatus of the pres 
ent invention; 
FIG. 2 is a lateral cross-sectional view of the melt 

spinning apparatus as shown at X—X in FIG. 1; 
FIG. 3 is a partially broken perspective view of an 

embodiment of the beam block for holding a melt-spin 
ning pack usable for the present invention; 
FIG. 4 is a lateral cross-sectional view of the beam 

block as indicated at Y-Y in FIG. 3; 
FIG. 5 is a partial bottom view of the beam block as 

indicated in FIG. 3; 
FIG. 6 is a plan view of an embodiment of the guide 

block to be inserted into and set at a cavity of a beam 
block usable for the present invention; 
FIG. 7 is a side view of the guide block as shown in 

FIG. 6, seen from the right side thereof as shown by an 
arrow W in FIG. 6; ' 
FIGS. 8A and 8B are a plan view of other embodi 

ment of the guide block, respectively; 
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4 
FIGS. 9A to 91 respectively show an arrangement of 

one or more polymer melt outlets formed in the beam 
block for holding the melt-spinning pack; 
FIG. 10 shows an example of a passage of a polymer 

melt distributed from a plurality of polymer melters to 
a plurality of melt-spinning packs through a beam 
block; 
FIG. 11 is a lateral cross-sectional view of another 

embodiment of the beam block usable for the present 
invention having another polymer melt passage than 
that indicated in FIG. 4; 
FIG. 12 is a partial perspective view of another em 

bodiment of the beam block capable of being dejoined 
into a plurality of constituents; _ 
FIG. 13 is a back view of an embodiment of the head 

projection of the melt-spinning pack usable for the pres 
ent invention; 
FIG. 14 is a cross-sectional view of the head projec 

tion as indicated at V-V in FIG. 13; 
FIG. 15 is an explanatory cross-sectional view of a 

beam block for explaining an operation of setting a 
melt-spinning pack to the beam block; 
FIG. 16 is an explanatory cross-sectional view of the 

beam block as indicated at Q-——Q in FIG. 15; 
FIG. 17 is a back view of another embodiment of the 

head projection of the melt-spinning pack usable for the 
present invention; 
FIG. 18 is a lateral side view of the head projection as 

indicated in FIG. 17; 
FIG. 19 is an explanatory cross-sectional view of a 

beam block for explaining an operation of setting a 
melt-spinning pack having the head projection as indi 
cated in FIGS. 17 and 18 to the beam block; 
FIG. 20 is a back view of still another embodiment of 

the head projection of the melt-spinning pack usable for 
the present invention; 
FIG. 21 is a lateral side view of the head projection as 

indicated in FIG. 20; 
FIG. 22 is an explanatory cross-sectional view of a 

beam block for explaining an operation of setting a 
melt-spinning pack having the head projection as indi 
cated in FIGS. 20 and 21; 
FIG. 23 is an explanatory cross-sectional view of the 

beam block as indicated at R-—R in FIG. 22; 
FIG. 24 is a back view of a further embodiment of the 

head projection of the melt-spinning pack usable for the 
present invention; 
FIG. 25 is a lateral side view of the head projection as 

indicated in FIG. 24; 
FIG. 26 is an explanatory cross-sectional view of a 

beam block for explaining an operation of setting a 
melt-spinning pack having the head projection as indi 
cated in FIGS. 24 and 25; 
FIG. 27 is an explanatory cross-sectional view of the 

beam block as indicated at 8-8 in FIG. 26; 
FIG. 28 is a longitudinal cross-sectional view of an 

other embodiment of the melt-spinning apparatus of the 
present invention; . 
FIG. 29 is a lateral cross-sectional view of the appara 

tus as indicated in FIG. 28; 
FIG. 30 is an explanatory perspective view of the 

apparatus as shown in FIG. 28, for showing an opera 
tion of a rail together with a plurality of melt-spinning 
packs into a housing; 
FIG. 31 is a partially broken perspective view of a 

beam block for holding a plurality of melt-spinning 
packs usable for the present invention; 














